CRaCR2a is a newly discovered
Ca
2+ is a ubiquitous second messenger that regulates rapid cellular responses such as secretion and cytoskeletal remodelling, and long-term events such as cell proliferation and differentiation 1 . Cytosolic calcium signalling occurs through an influx of Ca 2+ by voltage-, sensory-or ligand-triggered opening of plasma membrane Ca 2+ channels and signal-mediated opening of Ca 2+ channels in the endoplasmic reticulum (ER). An intriguing, recently discovered process, triggers persistent Ca 2+ increases through a sensor that monitors the Ca 2+ concentration in the lumen of the ER and directly gates the opening of Ca 2+ channels in the plasma membrane when ER Ca 2+ levels drop. This process has been termed storeoperated Ca 2+ entry (SOCE) and is believed to be responsible for T-cell Functional studies showed that although CRACR2A was not essential for the induction of SOCE, when the protein was depleted n e w s A n d v i e w s using siRNA, Ca 2+ entry into cells was significantly reduced and the fraction of STIM and Orai1 accumulating at the ER-plasma membrane junction also decreased. To confirm that the reduced SOCE results in a defect in cellular signalling, the authors used a Jurkat cell line, a classic model for T-cells, in which a persistent Ca 2+ response mediates cell activation. In this system, the expression of interleukin-2 receptor was reduced in the absence of CRACR2A.
Based on their binding and functional data, Srikanth et al. propose that CRACR2A is an enhancer of SOCE, which stabilizes the interaction between Orai and STIM in the absence of Ca 2+ , thereby enhancing CRAC channel activity. However, at a higher cytosolic Ca 2+ concentration, CRACR2A dissociates from the complex, precipitating channel inactivation (Fig. 1) . These important new findings leave questions unanswered: how is the Orai/STIM/ CRACR2A ternary complex formed, and does CRACR2A also participate in the initial steps of STIM oligomerization and STIM/Orai1 clustering? It will be important to determine whether CRACR2A stabilizes dynamic STIM/Orai1 complexes that form independently of CRACR2A, and to assess any potential role for CRACR2A in promoting the translocation of STIM to ER-plasma membrane junctions. Another interesting result from this study is that Orai1 was found to be part of a distinct, larger complex in resting conditions, when stores are filled with Ca 2+ . This raises the possibility of another step of regulation, whereby Orai1 is recruited from an inactive supramolecular complex to a second complex with STIM and CRACR2A. Finally, it is worth mentioning that the Orai1 residues implicated in CRACR2A binding are the same as those shown previously to bind CaM 12 , supporting the authors' hypothesis that Ca 2+ /CaM and Ca 2+ -free CRACR2A binding to Orai1 is competitive (Fig. 2) . This may indicate the existence of a handover mechanism, whereby the dissociation of CRACR2A allows for binding of Ca 2+ /CaM to Orai1 resulting in SOCE inactivation, possibly reconciling the earlier studies of Ca 2+ /CaMmediated inactivation of Orai1 with these current results.
Although this study focused on CRACR2A, it will be interesting to learn whether its homologue, CRACR2B, has a complementary role in regulating SOCE. However, the apparent differences between the homologues reported in this study, and their relatively low sequence identity, suggests that these proteins have different functions. This raises a number of interesting questions, particularly in regard to dynamic cellular 
